Glycerol 3-phosphate dehydrogenase gene expression in cultured 3T3-L1 adipocytes: regulation by insulin, dexamethasone and dibutyryl cAMP at the level of mRNA abundance, transcription and mRNA stability.
In fully differentiated 3T3-L1 adipocytes, glycerol 3-phosphate dehydrogenase (G3PDH:Sn-glycerol 3-phosphate:NAD+ 2-oxidoreductase, EC 1.1.1.8) is subject to regulation by hormones and dibutyryl cAMP. An increase by insulin (4-fold) and decrease by dexamethasone (by 50%) and dibutyryl cAMP (by 70%) was observed for G3PDH mRNA abundance as analyzed by Northern blot hybridization. In addition, incubation of adipocytes with dibutyryl cAMP resulted in 3-fold increase in G3PDH gene transcription as measured by nuclear transcript elongation assay. The effects of these modulators on the control of G3PDH mRNA stability were also investigated. The G3PDH mRNA has a half-life of about 125 min. Dibutyryl cAMP caused an increase in G3PDH mRNA degradation by greater than 2-fold (t1/2 = 55 min) whereas insulin had an opposite effect (t1/2 = 240 min) and dexamethasone was without any effect on G3PDH mRNA stability. Taken together, our results directly demonstrate that in fully differentiated 3T3-L1 adipocytes the regulation of G3PDH gene expression by dibutyryl cAMP and insulin is exerted by alterations in transcription as well as mRNA stability.